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@ Shampoo composition. 


@ A mBd shampoo composition including anionic* amphoteric and aihoxylated or glycosklic nonionic 
surfactants in a defined weight ratio of 0.9-2^ : 0.5-1. 5 :0.9-2.0 respectively and wherein the weight of 
total surfactants in the shampoo composition is from 8% to 25%. 
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Field of the Invention 

The present invention relates to shampoo compositions, and more particularly to shampoo compositions 
which are mild to the hair and scalp. 

5 

Background of the Invention 

The mildest shampoos currently available are those marketed specifically as baby shampoos. These are 
usually based on amphoteric surfactants and they tend not to foam as weO as the more conventional shampoo 
10 surfactants which are anionic in character. 

It is generally the case that increasing the mildness of a detergent composition decreases its foaming 
power. 

This problem was recognised for example in GB 2 165 855 (Colgate-Palmolive) which relates to a nonio- 
ntobased light-duty detergent comprising at least 50% by weight of nonionic surfactant, together with anionic 
15 surfactant and betaine. Such a formulation, with its high level of nonionic surfactant is unsuitable for use as a 
shampoo. 

It has now been found that a shampoo having improved mildness and adequate foaming may be obtained 
by careful selection of anionic, amphoteric and nonionic surfactants. 

20 Brief Summary of the Invention 

The invention provides a mild shampoo composition comprising, in addition to water 

(a) anionic surfactant; 

(b) amphoteric surfactant characterised in that the amphoteric surfactant is not a P-containing betaine com- 
25 pound; and 

(c) alkoxylated or glycosidic nonionic surfactant having an HLB of at least 8, 

Wherein the weight ratio of (a):(b):(c) lies in the range 0.9 - 2.2:0.5 - 1 .5:0.9 - 2.0, and the composition com- 
prises from 8 to 25% by weight of total surfactants (a), (b) and (c). 

30 DETAILED DESCRIPTION OF THE INVENTION 

Anionic surfactant 

The composition of the invention comprises an anionic surfactant which may be selected from alkyf suf- 
35 phate, alkyl ether sulphate, alky) sulphonate, alky! aryi sulphonate, olefin sulphonate, acyt sarcosinate, acyl 
tauride, acyl tsethionate, nonoalkyl sulphosccinate, dialkylsulphosuccinate, acryi lactytate, acylated -amino 
acid, alkyl carboxylate, monoalkyl phosphate and dialkyl phosphate. 

Suitable examples of anionic surfactants which may be included in the compositions of the invention may 
be selected from but are not necessarily restricted to the following: 
40 alkyl sulphates, such as sodium lauryl sulphate [eg. EMPICOL CX available from Albright & Wilson], and 
triethanolaminde lauryl sulphate [eg. EMPICOL TL407T, available from Albright & Wilson]; 

alkylether sulphates, such as sodium lauryl ether sulphate [eg. EMPICOL ESB70, available from Albright 
& Wilson]; 

alkyl sulphonates. such as sodium alkane (C^ 16 ) sulphonate [eg. HOSTAPUR SAS 30, available from 
45 Hoechst]; 

alkyiarvl sulphonates. such as sodium alkyl benzene sulphonate [eg. TEEPOLCM44, available from Shell]; 
olefin sulphonates. such as sodium olefin sulphonate {C^fi [eg. HOSTAPUR OS, available from Hoechst]; 
acyl sarcosinates. having the structural formula: 

50 

O 


N CH 2 COOM (1) 


CH 3 
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15 


wherein R 3 is chosen from C^ u alkyf; and 

M is a counterion chosen from alkali metals, ammonium and substituted ammonium such as alkanolam- 
monium. 

An example of an acyl sarcosinate having the formula (1), is sodium lauryl sarcosinate [eg. HAMPOSYL 
L-95, available from Grace]. 

acyl taurides, having the structural formula: 


R 4 — C — N — (CH 2 ) 2 S0 3 M (2) 
I 

CH 3 

wherein R 4 is chosen from C&-1 8 alkyl; and M is as defined above for formula (1). 
An example of an acyl tauride having the formula (2) is coconut methyl taurine [eg. FENOPEN TC 42, avail- 
able from GAF]; 

acyl isethionates, having the structural formula: 


25 R 5 — C — O — (CH 2 ) 2 S0 3 M (3) 

wherein R 5 is chosen from alkyl; and M is as defined above for formula (1). 
An example of an acyl isethlonate having the formula (3) is sodium acyl isethionate [eg. JORDAPON C1, 
30 available from Jordon]; 

monoalkyi suphosuccinates, having the structural formula: 


35 

R 6 — 0 — C — CH 2 CH —COOM (4) 
I 

SO.M 

40 J 

wherein R e is chosen from C 10 -2o alkyl; or C 10 _2o alkyi ethoxy and M is as defined above for formula (1) 
Examples of monoalkyi sulphosuccinates having the formula (4) include: 
sodium lauryl suphosuccinate Teg EMPICOL SLL, available from Albright & WDson], 
45 magnesium alkyl sulphosuccinate [eg. ELFANOL 616 Mg, available from AKZO], 

sodium lauryl ethoxysulphosuccinate [eg. EMPICOL SDD, available from Albright & Wilson], 
coconut monoethanolamide ethoxysulphosuccinate [eg. EMPICOL SGG], 

disodium laurvl polyglvcolether sulphosuccinate [eg. SURTAGENE S30, available from CHEM-Y], and 
potvethvteneglvcol sulphosuccinate [eg. REWOPOL SBFA 30, available from REWO], 
50 dialkyl sulphosuccinates. having the structural formula. 


55 
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0 


R 7 — O — C — CH 2 CH ~ COOR 8 (5) 
I 

S0 3 M 


wherein R 7 and R 8 are the same or different, and are chosen from C^ 14 alkyl; and M is defined as above. 

Suitable examples of a dialkyl sulphosuccinate having the formula (5) are sodium dilauryl sulphosuccinate 
[eg. EMCOL 4500, available from Witco], sodium dioctyi sulphosuccinate (eg. Aerosol OT available from 
Cyanamid] 

acyl lactylates. having the structural formula: 

O HO 


R 9 — C — (O — C — C) n — OM (6) 
I 

CH 3 


wherein R 9 is chosen from Ce_ 16 alkyl; M is as defined above; 
and n is 1 or 2. 

An example of an acyl lactylate having the formula (6) is decanoyl lactylate [eg. PATIONIC 122A, available 
from Patterson, CJ]; 

acvlateda -amino acids, such as sodium lauroyl glutamate [eg. ACYLGLUTAMATE LS-11, available from 
Ajinomoto Co. IncJ; 

ethyl carboxvlates. such as alkyl C 12 - u 0(EO) 4 OCH 2 C02Na[eg. AKYPO RLM 38, available from Chem YJ; 

and 

monoalkvl phosphates and dialkyl phosphates, such as dioctyi phosphate. 
Amphoteric surfactant 

The shampoo compositions of the invention also comprise amphoteric surfactant. Suitable amphoteric sur- 
factants are derivatives of aliphatic quaternary ammonium, phosphonium and sulphonium compounds, wherein 
the aliphatic radicals contain from 8 to 18 carbon atoms, and may be straight chain or branched, and further 
contain an anionic water-solubilising group, such as carboxyl, sulphonate, sulphate, phosphate or phospho- 
nate. 

Preferred amphoteric surfactants include - 
Alkyl betaines. having the structural formula: 


CH3 

l 

R 1 — N + — CH 2 COO" (7) 
I 

CH3 

wherein R 1 is Ct_ie alkyl. 

An example of an alkyl betaine having the structure (7) is lauryidimettiyf betaine (eg. EMP1GEN BB, avail- 
able from Albright & Wilson). 

Alkylamidopropvl betaines. having the structural formula: 
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0 CH 3 

1 I 

R 1 -C-N- (CH 2 ) 2 -N + -CH 2 COO" (8) 

s I 

CH 3 

An example of an alkylamidopropyl betaine having the structure (8) is cocoamidopropyl betaine (eg. 
10 TEGOBETAIN L7, avaflable from GoIdschmWt); 

Alkylamphoglycinates or Alkylamphopropionates having the structural formula: 

O R 2 


1S 


20 


I I 

R 1 -C-H-(CH 2 ) 2 -N + -(CH 2 ) 2 OH (9) 
I 

R 3 

Wherein R a is chosen from H,-CH 2 COCT and -(CH^COO* and R 3 is chosen from -ChfcCOO" and - 
(CH&COCT 

Suitabie examples of compounds (9) are cocoamphogiycinate (available from GAF), and cocoamphop- 
ropionate; 

Sultaines. having the structural formula; 

CH 3 OH 
I ! 

R 2 -N + -CH 2 -CH-CH 2 -S0 3 " ( 10 ) 

I 

wherein R 2 is chosen from C 12 _ 18 alkyi alkyiamido. 

An example of a sultaine having the structural formula (10) is cocoamidopropyihydroxysultaine (eg. CYC- 
LOTERIC BET-CS P available from AJcdac). 

The most preferred amphoteric surfactants are lauryi dimethyl betaine and cocoamidopropyl betaine. 

Such amphoteric surfactants are considered to contribute to the foaming of the shampoo of the invention, 
while ameliorating the harshness of the anionic sufactant 

Nonionic surfactant 

The shampoo composition of the invention also comprises alkoxylated or glycoskJte nonionic surfactant 
having an HLB of 8 or more. Above this value nonionics generally form clear isotropic solutions in combination 
with the other surfactants in the ranges as defined herein. Preferred nonionic surfactants include 
polyoxyethyiene alkyi esters and polyoxyethyiene alkyi ethers and alkyl polyglycosides. 

A suitable example of a polyoxyethyiene alkyi ester, is the CTFA designated Poiysorbate 80 which is a 
mixture of oleate esters of sorbitol and sorbitol anhydrides, condensed with approximately 20 moles of thylene 
oxide. Another suitable CTFA designated alkyi ester is Poiysorbate 20 which is a mixture of laurate esters of 
sorbitol and sorbitol anhydrides condensed with approximately 20 moles of ethylene oxide. 

Poiysorbate 80 and Poiysorbate 20 are available commercially as TWEEIM 80 and TWEEN 20 respectively, 
from ICI Americas. 

Also suitable for use in the compositions of the invention is the polyethylene glycol ether of CVm alcohol 
with an average of 8 ethoxy units, which is avaflable commercially as NON1DET LE-8T (Shell, Japan) or as 
SYNPER0NIC91-8T(1CI), and the polyethylene glycol ether of C 12 _is alcohol with an average of 9 ethoxy units 
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which Is available commercially as DOBANOL 25-9 (Shell UK). 

Particularly useful alkyf polyglycosides include the glycosides of glucose or glucose oligomers wherein the 
alky! chain can be Ca_ 16 and the average number of glucose units is 1 to 2. A suitable example is ORAM IX IMS 
10 (available commercially from SEPPIC) which is the glucoside of C 1(M2 fatty alcohol with an average of about 
1.5 glucose units. 

The weight ratio of anioniaamphotericrnonionic surfactants used in the shampoo composition of the inven- 
tion lies in the range of from 0.9-2.2:0.5-1 .5:0.9-2.0, preferably in the range 0.9-2.2:0.9-1 .2:0.9-2.0, and the total 
level of surfactants comprises from 8 to 25% by weight, preferably from 10 to 18% by weight of the composition. 

If the composition comprises less than 8% by weight total surfactant there will be inadequate foaming. 

We have discovered that by using the three surfactants in the combination of weight ratios set out above, 
a shampoo is obtained which has improved madness and satisfactory foaming properties. 

The presence of this mildness/foaming combination of weight ratios in the 3-component mixture is quite 
unexpected, and surprisingly areas outside the combination ratios give low levels of foaming or shampoos 
which are not sufficiently mild. The exact combination of weight ratios will vary slightly with the particular com- 
ponents used In the composition. 

The most important factor in determining the mildness/foaming combination of ratios for any given 3-conv 
ponent mixture appears to be the anionic surfactant The type of anionic surfactant used has a greater effect 
on the combination of ratios than either the type of amphoteric or nonionic surfactant used. 

Preferred mOd shampoos according to the invention may be obtained by using mixtures of anionic surfac- 
tant cocoamidoproyl betaine and C9-11 (8EO) primary alcohol ethoxylate. The weight ratio of (a):(b):(c) is deter- 
mined by the type of anionic surfactant used. 

For example, when the anionic surfactant comprises ammonium lauryl sulphate, the mildness/foaming 
combination of weight ratios is to be found at weight ratio of (a):(b):(c) of 0.9-1.2:0.9-1.2:1.0-2.0. 

When the anionic surfactant is sodium lauryl sulphate 2EO, the mildness/foaming combination of weight 
ratios is to be found at a weight ratio of (a):(b):(c) of 1 .2-1.9:0.9-1 .2:0.9-1.2. 

If sodium lauryl sulphate 3EO is used as the anionic surfactant, the mildness/foaming combination is then 
to be found at a weight ratio of (a):(b):(c) of 1 .3-2^:0.9-1.2:0.9-1.2 

The person skilled in the art will readily ascertain the combination of weight ratios for mildness/foaming 
when other surfactants are used in the compositions of the invention. 

Other Ingredients 

The compositions of the invention may take the form of shampoos. These may also include minor amounts 
of other ingredients such as antibacterial agents, foam boosters, peariescers, perfumes, dyes, colouring 
agents, preservatives, thickeners, proteins, polymers such as silicone polymers, phosphate esters, sunsc- 
reens, antidandruff agents and buffering agents. Suitable thickeners include ANTIL 141 (Goldschmidt) which 
has the CTFA adopted name PEG 55 propylene glycol dioleate and comprises a pdyoxyethylene-propylene 
glycol oJeate, and REWOPOL PEG 6000 DS (ex Rewo) which is a polyethylene glycol distearate. 

While the invention is particularly concerned with shampoo compositions, it will be apparent to the person 
skilled in the art that the compositions of the invention, having improved mildness and retaining satisfactory 
foaming, will also be suitable for other products such as foam bath and shower gel products, or facial wash 
compositions. 

In order to demonstrate the mildness and foaming properties of shampoos of the present invention, the 
following comparative Example was performed. Shampoos A, B and C according to the invention are compared 
to a shampoo containing SLES 3EO as the only surfactant and to a commercial baby shampoo, based on 
nonionic and amphoteric surfactants. 

COMPARATIVE EXAMPLE 

Shampoo A 


%wt 

Ammonium lauryl sulphate 4 
CocoamkJopropyl betaine 4 
TWEEN 80 4 
Water to 100 
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Shampoo B 

%vt 

Sodium lauryl ether sulphate 2E0 6 
Cocoamidopropyl betaine 4 
NONIDET LE-8T 4 
Water to 100 


Shampoo c 

15 

%wt 

Sodium lauryl ether sulphate 3E0 8 
cocoamidopropyl betaine 4 
a> NONIDET LE-8T 4 

Water to loo 

25 

Assessment of mildness 

Mildness was measured by the wheatgerm acid phosphatase technique (WGAP) (C.Prottey, D.Oliver and 
A.C.Coxon, International Journal of Cosmetic Science, 6, 263,273). 
30 Test solutions, total volume 1.0ml, contained 50mm citrate buffer (pH 4.8), 0.5mm 4-methyl umbelliferyl 
phosphate (Sigma), and acid phosphatase enzyme (Koch Light) as well as the test shampoo. Solutions were 
incubated at 37°C for 1 hour. The reaction was terminated by the addition of glycine buffer (0.2M, pH 10.5). 
The fluorescence of liberated 4-methyl umbellrferone (Sigma) was measured at pH 10.5. 

The lower the amount of 4-methyl umbellrferone liberated, the more enzyme inhibition had occurred, thus, 
35 the harsher the surfactant system. 

Assessment of foaming 

The foam generated using shampoos may be assessed by a Foam Machine whose construction and use 
40 will now be described. 

The Foam Machine 

Foam was generated within a glass graduated cylinder by the action of a perforated piston upon the test 
45 composition and a suitably treated substrate. The repetitive compression and expansion of the substrate by 
the piston resulted in the aeration of the composition and the generation of foam which accumulated above the 
piston plate. The volume of the foam was then read using the graduations of the cylinder when the piston was 
at its lowest point The apparatus was enclosed and supplied with air at a constant temperature of 38°C. 
The operation of the machine in detail is as follows. Crimped nylon fibre was soaked in a large quantity of 
so a solution of 2.5% by weight artificial sebum, consisting of squalene, cholesterol, long chain fatty acids, long 
chain triglycerides and decyl oleate, in dichloromethane for 1 hour. The solvent was poured off, and the fibres 
dried by evaporation of residual solvent The sebum-treated nylon fibre is intended to simulate greasy human 
hair to which the composition of the invention would normally be applied when shampooing the hair. 

Into a graduated glass cylinder of internal diameter 3.8cm were placed two discs of poiyuieihane foam 
55 (diameter 3.8cm, height 1 .1cm). 2g of sebum-treated fibre was placed on top of the foam and the diluted test 
composition (2 ml) was poured over it The diluted composition was prepared from 7.5g of test composition 
and 92.5g of distilled water. 

The prepared cylinder was placed within the foam machine, and with the cross-head at its lowest point the 
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piston plate adjusted to a level of 70 mi (as determined from the graduation on the cylinder). 

The machine was operated with a periodicity of 12 rpm. After each minute of operation, the machine was 
stopped with the cross-head at the highest point and the volume of foam above the piston plate recorded. 

The machine was operated for a total of 1 0 minutes, the reported value being the mean of the foam volume 
s values recorded between 3 and 10 minutes inclusive. 

Results 

10 

WGAP Foam 
Shampoo % enzvme inhibition v^iinti** (mi) 

15 


20 


A 

7.2 

47.6 

B 

0 

54.9 

C 

0 

54.9 

D 1 

84.0 

54.0 

E 2 

4.0 

22.1 


1 . 12% by weight sodium lauryl ether sulphate 3EO 
25 2. Leading baby shampoo containing mainly nonionic and amphoteric surfactants. 

It can be seen that shampoos A, B and C are significantly milder than a 12% by weight solution of SLES 
3EO, and are at least comparable in mildness to a commercial baby shampoo, shampoos B and C having 
improved mildness over the baby shampoo. 

Foaming of shampoos A, B and C is comparable to a 12% by weight solution of SLES 3EO, and fs greatly 
30 improved over the baby shampoo. 

The invention is further illustrated by the following Examples. 

EXAMPLES 
» Example l 


%vt 

Sodium lauryl ether sulphate 3EO 8.0 

Cocoamidopropyl betaine 4.0 

NONIDET LE-8T 4.0 

Polyethylene glycol distearate 1.0 

Perfume, preservative, colour qs 

Water to 100 


50 


55 
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Example 2 

Ammonium lauryl sulphate 
Cocoamidopropyl betaine 
TWEEN 80 

Perfume, preservative, colour 
Hater 

Example 3 

Cocoyl polyglycol ether sulphosuccinate 

Cocoamphoglycinate 

Nonidet LE-8T 

Perfume, preservative, colour 
Hater 

Example 4 

C 14-16 S^*" 311 oC-olef in sulphonate 
Lauryl dimethyl betaine 
Nonidet LE-8T 

Perfume, preservative, colour 
Hater 

Example 5 

Cocoyl sarcosinate 
Cocoamidopropyl hydroxysultaine 
TWEEN 20 

Perfume, preservative, colour 
Hat r 


9 
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Example 6 

%vt 

Cocoyl methyl taurate 
Lauryl dimethyl betaine 
Dobanol 25-9 

Perfume, preservative, colour 
Water 

Example 7 

vt% 

Sodium lauryl ether sulphate 2EO 
Cocoamidopropyl betaine 
SYNPERONIC 91-8T 
ANTIL 141 

Perfume, preservative, colour 
Water 


Claims 

1. A mild shampoo composition comprising, in addition to water 

(a) anionic surfactant; 

(b) amphoteric surfactant characterised in that the amphoteric surfactant is not a P-containing betaine 
compound; and 

(c) alkoxylated orglycosidic nonionic surfactant having an HLB of at least 8, 

wherein the weight ratio of (a):(b):(c) lies in the range 0.9 - 2.2:0.5 - 1 .5:0.9 - 2.0, and the composition com- 
prises from 8 to 25% by weight of total surfactants (a), (b) and (c). 

2. A shampoo composition as claimed in Claim 1 wherein the weight ratio of (a):(b):(c) lies in the range 0.9- 
23:0.9-1 .2:0.9-2.0. 

3. A shampoo composition as claimed in Claim 1 or Claim 2 wherein the anionic surfactant is chosen from 
alkyl sulphate, alkyl ether sulphate, alkyi sulphonate, alkyi aryi sulphonate, olefin suiphonate, acyi sarcosh 
nate, acyi tauride, acyi isethionate, monoalkyt sulphosuccinate, dialkylsulphosuccinate, acyi lactylate, acy- 
fated -amino acid, atkyl carboxylate, monoalkyl phosphate and dialkyi phosphate. 

4. A shampoo composition as claimed in any one of the preceding claims wherein the anionic surfactant is 
chosen from sodium lauryl sulphate, ammonium lauryl sulphate, magnesium lauryl sulphate and sodium 
lauryl ether sulphate 2EO or sodium lauryl ether sulphate 3EO. 


5.0 

5.0 
gs 

to 100 


8.0 
4.5 
4.5 
1.0 
qs 

to 100 


5. A shampoo composition as claimed in any one of the preceding claim wherein the amphoteric surfactant 
is chosen from C 10 _ 16 alkyi betaines, C 1(M6 aJkylamidopropyi betaines, C,o-ie alkyiamphoglycinates, 
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Cio-ie amphopropionates and C 12 _2e alkyi sultaines. 

6. A shampoo composition as claimed in Claim 5 wherein the amphoteric surfactant is chosen from lauryl 
dimethyl betaine and cocoamidopropyl betalne. 

7. A shampoo composition as claimed in any one of the preceding claims wherein the nonionic surfactant is 
chosen from the group polyoxyethylene alkyi ester and polyoxyethylene alkyi ether. 

8. A shampoo composition as claimed in Claim 7 wherein the nonionic surfactant is chosen from polysorbate 
80, polysorbate 20, polyethylene glycol ether of C*_n alcohol with an average of 8 ethoxy units, 
polyethylene glycol ether of C 12 _ 15 alcohol with an average of 9 ethoxy units and a glycoside of C 1CM2 fatty 
alcohol with an average of about 1.5 glucose units. 

9. A shampoo composition as claimed In any one of the preceding claims wherein the composition comprises 
ammonium lauryl sulphate, cocoamidopropyl betaine and nonionic surfactant in the weight ratio 0.9 - 
1.2:0.9-1.2:0.9-2.0. 

10. A shampoo composition as claimed in Claims 1 to 8 wherein the composition comprises sodium lauryl sul- 
phate 2EO, cocoamidopropyl betaine and the nonionic surfactant in the weight ratio 1 JZ - 1.9:0.9 - 1 .2:0.9 - 
1.2. 

11. A shampoo composition as claimed in Claim 10 wherein the amount of sodium lauryl sulphate 2EO Is 8% 
by weight and the amount of cocoamidopropyl betaine is 4% by weight of the total composition. 

12. A shampoo composition as claimed in any one of Claims 1 to 8 wherein the composition comprises sodium 
lauryl sulphate 3EO, cocoamidopropyl betaine and the nonionic surfactant in the weight ratio 1.3-2-2:0.9- 
1.2:0.9-1.2. 

13. A shampoo composition as claimed in any one of the preceding claims wherein the composition comprises 
from 10 to 18% by weight of total surfactants (a), (b) and (c). 

14. A shampoo composition as claimed in any one of the preceding claims further comprising an organic thick- 
ening agent 

15. A shampoo composition as claimed in Claim 14 wherein the organic thickening agent is selected from po- 
lyoxyethylene-propylene glycol dioleate and polyethylene glycol distearate. 
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